In the last decades diseases associated with the human higher nervous dysfunctions remain one of the most important medical and social problems of most countries in the world, first of all, due to high prevalence and severe consequences for public health.
According to the World Health Organization (WHO), approximately 6.7 mln. people die from cerebrovascular diseases annually in the world. Insult is the second most common cause of death; 6150000 inhabitants of the Earth (92 per 100 000) died from insult in 2008, i.e. 10.8% of the total mortality. In Ukraine 754 461 patients died in 2008: of them from insult -42 422 (91.8 per 100 000 of the population, 5.6% of all the dead) [9, 10, 12] .
For the treatment of cerebrovascular diseases, in which pathogenesis hypoxia is of key importance, medicines of various groups are used: nootropic (piracetam), amino acid and peptidergic, acetylcholinergic (donepezil, galantamine, rivastigmine), glutamatergic; when using them a number of side effects appears. The use of herbal drugs in patients with cerebrovascular disease is one of the alternative therapies accelerating normalization of the functions of the nervous system [11] . Therefore, development of effective herbal medicines in cerebrovascular diseases is an important task.
The aim of the work was to study the chemical composition, identify the effects on behavioural responses and the possible antihypoxic activity of the herbal tea and the dry extract on its basis.
Materials and Methods
The objects of the research were the herbal tea composed of black horehound (Ballota nigra) herb, white nettle (Lamium album) herb, wormwood (Artemisiae absinthii) herb in equal amounts and the dry extract on its basis.
To obtain the herbal tea the mixture of black horehound herb, white nettle herb, wormwood herb in the ratio of 1:1:1 was used. From 10 g of the herbal tea the infusion was obtained by the standard technology, and it was further studied [1] .
To obtain the dry extract, 100 g of the herbal tea was poured with 1000 ml of 70% ethanol and infused for a week, filtered, allowed to settle within 24 hours, evaporated under vacuum to a dry extract. The extract yield was 7.8%. To determine the qualitative composition of the infusion and the extract obtained conventional research methods -qualitative reactions, paper chromatography (PC) and thin-layer chromatography (TLC) were used. Hydroxycinnamic acids and flavonoids were studied by the method of two-dimensional PC in comparison with authentic samples of hydroxycitric acids in the systems: (direction І) n-butanol -acetic acid -water (4:1:2) and (direction ІІ) 5% acetic acid with the subsequent processing of chromatograms with ammonia vapour. To identify hydroxycoumarins the infusion and the extract were chromatographed (PC) in the systems of chloroform (25% formamide) and hexane (25% formamide) with the subsequent examination of chromatograms in the filtered UV light before and after processing with 10% alcoholic solution of potassium hydroxide.
The quantitative determination of derivatives of hydroxycinnamic acid, flavonoids and phenolic compounds was conducted by the spectrophotometric method. The optical density was measured in a cell with the layer thickness of 10 mm on a Specol 1500 spectrophotometer (Switzerland) at an appropriate wavelength. The content of derivatives of hydroxycinnamic acid was calculated with reference to chlorogenic acid at 327 nm, the content of the total amount of flavonoids was calculated with reference to rutin -at the wavelength of 417 nm after forming a complex with aluminium chloride, the content of the total amount of polyphenolic compounds was calculated with reference to gallic acid -at 270 nm [3] [4] [5] [6] [7] [8] .
For statistical significance the experiments were repeated at least five times.
Pharmacological properties of the dry extract from the herbal tea were studied at the Pharmacology Department of the National University of Pharmacy under the supervision of professor Shtrygol S.Yu. To assess the nature of the psychotropic action the standard screening open field test was used.
The antihypoxic activity as a component of the cerebroprotective action was studied on the model of normobaric hypoxic hypoxia with hypercapnia. The doses of the extract were chosen empirically -200 and 400 mg/kg. The reference drug was piracetam (b. 321113, Galychpharm, JSC) in the conditionally therapeutic dose of 400 mg/kg. The experiments were conducted in white mice with the body weight of 16-18 g. Five experimental groups of animals were formed. The reference drug and the dry extract were introduced intragastrically 30 min before the test [2] . The results are presented in the form of М±m. Statistical processing was performed using Student t-test.
Results and Discussion
As a result of the chemical study of the main groups of biologically active substances containing in the herbal tea and the extract on its basis the presence of derivatives of hydroxycinnamic acid, hydroxycoumarins, phenolic compounds and flavonoids have been determined. Aglycons of flavonoids -luteolin, kaempferol, quercetin, apigenin were idenified in the research objects by the method of paper chromatography.
The results of determination of the quantitative content of the main groups of BAS identified in the objects of the research are given in Tab. 1.
70% ethanol provides a more complete extraction of phenolic compounds from the herbal tea: the content of hydroxycinnamic acid and flavonoids is higher than in the infusion of the herbal tea, it is 64% and 82% respectively; the total amount of phenolic compounds in the dry extract is 13% greater than in the infusion (calculated with reference to a dry residue).
The results of the pharmacological research of the extract are given in Tab. 2 and Tab. 3.
The results of the open field test indicate the presence of the expressed sedative effect of the dry extract from the herbal tea under study in the dose of 400 mg/kg. Table 1 The quantitative content of the main groups of BAS in the infusion and the extract of the herbal tea Note: * -the content in a dry residue. Table 2 The effect of the dry extract from the herbal tea on the indices of the open field test It is manifested by inhibition of all types of behavioural activity: locomotor (the number of crossed squares), indicative exploration activity (rearing and "looking" into the holes) and their sum compared to the effects of piracetam, which caused statically significant intensification of manifestations of indicative exploration behaviour, first of all, rearing being a typical manifestation of cognitive functions enhancement for a nootropic drug. The sedative effect of the dry extract studied is confirmed by a clear tendency to the locomotor activity reducing with authentic decrease of the number of the holes explored, the sum of indices of exploration responses and reducing to 0 of the number of fecal boluses. The latter is inhibition of the vegetative support of emotional reactions that is typical for the sedative action. When using in the dose of 200 mg/kg the dry extract affected the behaviour of animals in a different way: comparing to the control it increased the indicative exploration activity at the level of the reference drug piracetam without a considerable impact on the locomotor activity.
These results demonstrate the dose-dependent effect of the dry extract under study on the behavioural responses: stimulation of exploration responses is revealed in a lower dose, and with the dose increase the sedative action appears.
As can be seen from Tab. 3, the dry extract in the dose of 400 mg/kg increases more than one-half the survival time of the mice comparing to the control exceeding piracetam. It indicates a protective effect of the extract primarily on the brain -the organ that is most sensitive to hypoxia.
Therefore, the results of the pharmacological research suggest the presence of the sedative and antihypoxic activity proving the cerebroprotective action of the herbal medicinal product studied. CONCLUSIONS The chemical composition, the influence on the behaviour of animals in the open field test and the antihypoxic activity of the dry extract from the herbal tea composed of black horehound herb, white nettle herb, wormwood herb have been studied.
As a result of the chemical study of the main groups of biologically active substances in the herbal tea with the antioxidant effect and the extracts on its basis the presence of derivatives of hydroxycinnamic acid, hydroxycoumarins, phenolic compounds and flavonoids, as well as their quantitative content have been determined.
The dry extract on the basis of the herbal tea exhibits the sedative and antihypoxic activity confirming its cerebroprotective action. Table 3 The antihypoxic activity of the dry extract from the herbal tea on the model of normobaric hypoxic hypoxia with hypercapnia in mice Note: * -significant changes in the control group (р<0.05).
